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1 

imm 1 ] mi mmmx^im2mmMffmmm^ 

mmizSM^iihrn i mnmm- h u y^t . m 

yy'j:^9ti:mih^immizii\^x. tm^- 
K'jy^timv-x- vu^ymmtmiz. mim 

[is^«2 ] M^iKgsig 1 m^mimimmm 
mmmamiv-:^ ■ ymmmtsztmmt 

mmm^iitzmL(Dumhyy'Jx^i't^. m^2 

II h 7 y i^'x :?cortT';y- K u yi^iz'^m-rism h v 
y-jx 9<r>v-7.m>.tmijj~ V V y^t comtzmt 

im^m] mm2mmMmmxiiimsmimm 
mmma. y < -iv Ywm(n-Ym,zmL'S:ith c t ^ 
!^fc-rs. ^m7m.Aai\^'fi\ii-\.z^(r^m. 

m^-mtjj-Y')ynzmmth^vyy~Jx^<n 30 
v-xwkm%mzmf'^ixh^t^^}:.-fh. » 

mm.1 ] w. 1 M^xMW. 2««Mi7)a«s«^ 

m^'h\zmc^KhW, 1 ^^iO;<r- K 'J y^t . m 
•S*^«^MfcfcV^T, BtiiaSSc^^)fiiah7yi^':^:5'cO 40 

rtT\ ;!r- K i» y :?'tiiss-ri.fi^ Vyyvx ^<r>y- 

VbV-xmitiW^L. if-Y'}yykz^L^£\^ 
^\-yy=jxf(n'f-v^r^}f'^'yyr^-n^im^ 

mma ] Yv^ ym.(r>rmzw. ymm 
0 {>T-wm&ffi^\.^m2mmmm:miLtzz t i 
mtt^. m^mnzwMco^i^m. 

[0001] 
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i|^«cggcOrta5I5IBSrf?mmK«)!i>^>tfta 
[00021 

^hyyi^xi^i:mfX\.^t. 

[ 0 0 0 3 ] 0 1 on. -wm:^mMtzmi>x 

2mmimr^Lx\>^i>. xiii:hmmimmm 
omxotz^iii^m<r>i"y'rnmmzmhti. # 

AifJ:»j[lllSai{i. tim.hyy'Jx^sitPmVyyJ 

xi^3 2tifi-nt^j:-oxm^^iii>, xtamj^^ 

(i. ««±a5c7)i^tJ;-,TA:>Jffig«l^. tf^litHij 
^^•yyrizmmhii. ^v^ti. -gi5*i«a«i^-C. 

s. loiOh^ys^'x^'w^g^jrNSh^yi^'x^'s 1 

SrWcLTSiHtrS. 1 1 nJin'X/l^^. 14nJiH 
U^yiljMmi. 15niiy-hm&, ISnHV-X 

tib.imm'h?>. *mm.cmmx'ii.. i-pcoNSh^y 

i^'X^' 3 1 tt4'3<0«g h 7 yz^x^x-mfS.^ti. Y u 
^ yt&B^m 1 4 n li 2 -:w7)^r'- M 5 n t Jt LT*ffl 

izim^tL?,. mmiz. '^^izsM^tvfzv-xmm. 

miSni, 2-)<r>y- V 1 5 ntcMLT^tjitgf^ig^i 

S. 1 3J±x;l/-*-;PT\ KW-f yifeii[^i^l4n, 

y-Xteli«« 1 6 n t JiMSSl t . 1 8 n 

H D y H yfetift^ 1 4 n fc V-xm. 
mm. 1 6 n Srffltf i d NM h 5 yjx ^ 

3it:'«i, stamfi (gnd) tg^^^ixs. ^^ys/ 
\\m.Vyy-Jx^-i\(r>^^ yva 

yfiKliffl^l 4 n ty-XS£ii««l 6 nJi. N+feU 
®T'}g^$ it. Xf- K 'J y 1 8 n li P +fefSj®-e}gl£ 

$tL. '^x/n 1 niipaT'$>s. a^fc. pm.vyy-J 
x9 32(r>^^ YvAymms&xA^tv-xm. 

1 6 p (i. p +mMxim^ii.. ii~ Y 'J yj5^ 1 

SpJiN+JfeliS-CmSfL. '^X/H 1 p{±NS-CJ) 
*7t, ;<f-KUy:/18p«miimfi (VDD) tc 

[0004] 010 (a) ti. Atii:'JllIBa5^A:')«a 
«^fcLTJ^lSL^J^<7)¥BS0S:^L. 011 (a) 

\z^mmwsm:rh-f, m.Yyyvx^ 3 1 1 ps 

VyyVx932(r>YVAy&mm\An, 14p 
Ji, 1 4 a LT^N--/ H 2 2 1 nimwiX-)} 

lcoy-Xt£tiaiSl 6n{i. X;k-*-yH 3^fflL 
•Cy-hm«l 5nfc«^$it, (GND) \,Z 

W^^tlh, tfc. Pmhyy'JX^3 2(7)V-XtliM 
mmiSpli. Xyk-*-;H3^fflLT>-'-bS6l 



3 

sptmm^ix. ms^tt (VDD) izism^ti^. 

[00 0 5] 01 0 (b) fi. Xttim»^ilii:h^^-y 

yri:Lxm&tfzm^<^mm?:^st. mil (b) 
fc-e<o^0*80^*-r. NM h 7 y=jx^ 3 1 1 PS 

}'yy=JX^32C0VU-(ymiMmi4n, 14p 
Ji, EMLS 1 4 a ^ilLTM- y H 2 2 t^fi^^ix. y- 
1 5 n . 15 P«rta5I51l8<^tti:^7'U>'N'-y 7 r 

*<2oc7)ffl«ai:»J SriT-rS fc §<12*<om^T-«^$ 
ti. ai^jr'J^>'y7r*>'l-P<:oaj^JOt§«l*<om^ 
81 (^H^) -C^^^ti-I.. NSh5yi/':^;5'3 l<7)y 
-;^ffitifa«l 6 n«. :^)U-Tf^-)i^l 3imtxw& 
Sfi (GND) fc^$fx, PSh^yi^'X:5'3 2tf9y 
-X|£tS[^«l 6 P«. Xyl/-*-;H 3^jILTmS 

me ( V D D ) tcfi^sni. . c<o J: ^ tc«^-rs ^ t 
[00061011 (c) {i, -a5*iA*«as^^-e, 

3 1 i: PmVyyi^X^ 3 2 P ^ffi^^S 4<ic7) h ^ y 
i-'X^cod^. 2<iSrA:»]«g*^fcLTf!lfflL, SO 
itiii]y<yyrt Lxmm-thid{zLfzi>co-c$>t. 

^ti^ti<mmim^tmm. Nmhyy^jx^sit 

pmhyy>^:^i^32(r>vu^ymiM^i4n, 14 

P<i. 1^14 aSraLTn.7K2 2fc«^;^tl.l,, 

A:'jftasi^^ j^fig-rsffia h^yi^xi^w-xmL 
sntmm^ti. gjftmfi (GND) t^s^ii,, * 

PSh7>^>'':^^'3 20y-xfi;|5cai^l6p«. 
X;P-*-yH 3^jlLTy-h«ffil 5pfcft^§ 

/I. muma (vdd) tc^^^tis. aj:>jA.y 

yrtLxmfS.-tthyyi^X:!^cr,y-h^l 5n, 
1 5p«rtg5lllSScoaj:>jr'JA.y7r 

h ^ y i^'X^' 3 1 c^y-Xt£tS[MJ^ 1 6 n 
ti, a;P-*-;H 3?rjlL-Cfi^«<4 (GND) tc« 

m^ti. pmhyyi^y^f^3 2(ov-xi^mmi6p 

{i. x;l'-*-;H 3^aLT«Sm{i (VDD) Kft 

m^tih, z<^^oizmmhztx\ xmrn^mi 

[00 07] mz. 0i2Srt,i:t, xtumimt^x 
:f}mm'i'txiB&tfzm^mm)fiFimmr^. m 

12 (a)tt, Nmhyyi^XiS^3lC0if-YVy^^l 

8 n fc ztLizm^-ri>m h y yi^x^mmi^^ 

01 2 (b) ti. ^Vyy'Jxf(OX\i^^'m.i 
^■f, 012(a) tfcV^T, HU>f yi4nfcy-X 
16n*iN+t£tfc«T\ P'>x;m*>f>^:l,y-htt 
TiOf-^:f7l^i^{iPSt:5:oTi^l.«Ot\ vI^tNP 
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^yibnifia\^9if ^ P'!7X;H1j!)J<-X. y-x 
1 6 nA^X S -y :J'(;ffl^^|, . ai'^^ 1AcW^-jY 
22t«^$fL. XS -/^'l ecJM-K'Ji'^^lSn 
fcfctfcGNDfc:^^$it&, 'v-Xl lcbi}-Y^) 
>^18ntOiatliS4iaH;i 7A^jS$tiS. ji^ 
{i. '<.-;^ 1 1 ctm*^tTV^^:v^c7)-c, 
yvX^'l 2J±^7LTV^4. 
[0008] <{CtC, 012 (b) SrtfctC. ^Vyy 
10 yx^<^f^J^i^iJiHW-|.. 110 ( b ) t?)S^Jix$ 
>-/9-^Vi/9^imS: (V-X-KP-f y^mffi) -Cfc 
0. «fflW±3V^':5'«c£T-*S. V^S. >'^•«y H2 2*-^> 
jE^<7)ESD (E 1 ectrostat i c Dis 
charge) -^--v^mUc-rSi:. 
c fcxS y 1 6 c C0iafe:±^^:€*** t . y- h 1 
5 nig^<7) KW-^ yJStiSI^ 1 4 ni^mt^T'U^ 

•^^^Life^s (01 2(b)®). Z(r>-/v^9y^y 

t J: 0. ip-rA^yu^ ^':5^'>ym5£**^N*>y H2 2*»^> 
P'^x;H ItsaxS^. S^fiil 7^:JiUT;<?-H 
20 ljy^^l8nA»^>GND'siSDh,aiS (012 (a) 
®) . ^(^7*^>f^'y'»'«8l*''S4fiCil 7ts£flS 

t . WE&mi 7<rmmznsffm.L. ^-x 1 1 c 

(^mi}Li±^^-^h. 1 1 c<^m{4*»'X5 -y 1 

6ctJtLT0. 6~0. 7V {^hyyi^X:Sf(7)m 

mmKvBE) irmttt. W£.vyy'jx9i2ifi^ 

yLX. 3U^'^'14c*»^>x5>y;5'16cfc«sfc!)Jc£ 
tli^ibh (012 (a) ®) . wOfcl=c7)3^:7^'^ 

^wmfu-':^y^ymsN itL. -ec^t^onu^ 

I Ifc-ri. (012 (b) ®) . ^tVyyi? 
30 X:5'12*<:t>^i.i:, xS-y^-nt-i^^ia^JitL 
iStftTL. ^N^yi^'XrJ'l 2c7)efigT'^^-g.«E 

Vsnp (X:J--yrv\'y:J'mE) *fW'& (012 
(b)®) . 

[ 0 0 0 9 ] E s Dif-i^*tc J: (otcJainrts 
fc, z<nmMi. ■^Vyy'Jx9i2fS^mn 
SrilLTGNDtc^Siatc^rS (012 (a)®+ 
©) . U^L, Sth^y^-'X^ 1 2{c(irtmSiA^'& 
0, 3U^':5'«S£<^JiJnfctttx$.y^-ri^:?:?S 

^EJiJiSnt-s (01 2 ih) x^vrf^-;9mm . 

x5-y^'-3^^:?IS«E*^S^h5>'>''X:J'l 2iOB 
E2:j8i.l.fc, 'm.Vyy'Jx^llMmkth (01 
2(b)©). ^b^yi^'X^'l 2*^K«^&3U^' 
^Bg£?r I m a xt\ ^(Tit^ffiJi^ y^-al^^^^ 
BES-Vmaxfc-ri. (012 (b) ) . PmVyy'J 
X^'3 2tcov^-Ct,|niaicOirf^5:-rS*\ ^h^y^-' 
X^'«PNPST'$>0> ftSEcOESDi^-xtC^tLT 
«MiW^^-r5^*^'NSh7>'i^'X:J'3 1t^^5. C 
to J: a >'N'-y H 2 2 tSTj VOE S Dif-i^^'EpJO? 
fxTt, timhyy'JX9 3 1tPMhyy=JX^3 2 
50 fcT}g^$ix5tSah7>'>''x^trJ:0, HW>14 



5 

[00 1 0] 

mri'-^r^ym&v i tmnm^wzit^x 
mi^xtcomx'hhzti^'mx'hh. mmcomiy 

1 (^mmsn, 1 7 «tl^B^2<^t:s^-r&^^^S3!p^> 

7yvX^'<7)ttig^:t'T-SW>^>*i. P-^x^n 1 corpse 

[00 1 iififoT. mMMiicmmmc^izm. 

(09 (a) ) Srm^cOSPit^^L^ttJltf^^.^ 

mi)^hi. zzx\^wmm'2. oxio'^cm- 

[00 12] *^HB{j, iJa*ffit;:^;^tTi£§iiyct,c7) 
^. 

[00 13] 

[iPSSrlS^-rS^vrtoO^S] iEaw^Sfig-r^y-cy) 
mmi^<rmmmmizjss.^tihf^ i ^m^co;*-- h 

^tlfmhyyi^XiPtirmil^a^lzm^ 

X . sm^- V 0 y^b mEy-x • V ymmt 

c^iz. S2#mSS«X{ima'>x;l^igJ:0t^*t 
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[0014] tmms^ 1 mmmmmti.. mm-Wi 
wtc'^x/i. i *) hypwrnmrn^mx-mm-t 
zbifix'^h, itz. m2mm.mwnmmmim 
mmmmi. m^v-x ■ vi^^ ymmmtmmbt 

Tm\mm^hfzm<Dm: h y yjx ^ ir^tf j^tc 

\i. mjn^Vyyi^x9<r>nx'iS-Y^}y'/\zJm 

10 -r sffig h y yvx 9 w-xmmb mm'- K 'J yy 

b coStco^ffilS-ri. Zbi>T^h, IS 2#«S^«X 

ffig^i. ^ t *>"ci' . y-x t nmmzism-h z 

bi^X'^i. 

[0015] 4^WM(r)^m#mmizXtni. mhyy 
l/X^W-xbii- K 'J >':J^fccoS<OP»>x;HrtS 
\z<m^ 1 #^««X«^ 2 #I^M«^g(t;rc^ 

b\zi^^ ymmb^-Y'jyyb<nm(^m^ 

tjLi±^<-th^biPT^h(OT. A^^^xzrvAi^y^ 
20 ym^iizi.nxi>xi-yyf<.-,^i:imf<z^^^jbz 
b t^X'% s . 0 . H w>f H i» y/t <r> 

[ 0 0 1 6 ] i/c, *l|HHcr)^«^g{i. |g 1 »^ 

asii-tcjefigstutmi^^iO'^xyi^^i:^ s-^x/i^ 

30 a5^ti!a$iiS^2^i^coy-x - Fw>fyM«^ 

vx:? thrift ?.^«^aCi>v^T. Wimicom^ 
Vyyi^x9<r>m\ ii~Y')yy\zW^-th^Vy 
y'Jx9(r>¥-v\iv~xmmbW^L. /f-YOyy 

izmt Vyy-Jx^<r>y-Vt:-T*)J<'yyr 
[0017] mim.mm. V y yi^X:!^eO[^X\ 79- 

H 'J yyizms-t&um h y yi;x^(r>f- y b v-x 
mib^wm^. K-^vu^ ymmcormzmvu^ y 
40 mm*)h^'m^ii:&\,^m2mmMmmism-6 
zbmtu\ z<7)^^ if-voyyizmt-rth 

yyjx^mv^ 7 y^yWEb/f- V 'J yyi,zw& 
L-^j:\^Vyyi^x^<r)-^V'^9-ff7yn&b(rm:±^ 
<-ri>ZbtPX'^. :ff-YOyyizmi&L^^^}'yyi^' 

xi^ii^miiifim< . z<Dhy y=jx9i:m^^x 

ZblfiX'^h. 

[0018] i/c, ^-Y*}yy\;:W&th^Vyy 
VX9(ny- h b V-Xb ^^mmz-thZ i: t J: 0 . 
50 ^-Y^}yy\,z:!^-th^Vyyvx7<n-^V'A7y 
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[00 191 

^ti?,zbhh?>. ziihimim^tmtX'S>*) . m, 
0%. ^mhy y=jx9<mm^£mmz-:>\.^xmm-h 

*»\ vmVyyi;x9iiZ.-:>\^Xi>mtipm^j:htmX\ 

[0020] [^1 ammmm^ m i ti, ^w^c^m 
1 mmmm^mi/i^wz^hh nmvy yvx^<r> 

<iS5:^L. Pia (a) jiNSb^yvXr^coTBa, 

[310 ( b ) {±A-A" Brffi®, 1^0 ( c ) \tmm^ 

[00211 01(a). (b). (c)i^#§SLTN 

m^yyvx9<r)m.^mm-h. pafflsio±tc. 

|^lCOP^x;H 1 a*»Tg^§ixTJ3'?, HKOP'^x 
;H 1 a^JSrtfc4o<:0h5y>''>^^3 3, 34*W 
$ixl.. t.tz. |gieOP'?x;H 1 a<o^Hfc»i. 0r£ 
(7)faPS$-l£{tTm2coP'>x;H 1 bSiS*9^^$ii, 
|g2c7)P'>x;H 1 b^iSl*lfcP+ffiii««m^;!r- 
V*Jy^lSniiiVyy->'Xi^33. 34S^lXDffltr<t 

{4, P-^x^H 1 i 0 t^ttliSjeS^^V^fiiijSPS^ 
J^l 0 a*>'7-f-/l'h'S'fl:Ml 9<0T*-{3g|^<lTV^ 
I.. 4-:><7)h7yi'';?.^'3 3, 34co^*>, ;<f-Hliy 
^izmm-f^ VyyiyX9i:W,l(r>hyyi^X933. 
ij- Y 'J y/vz^ \.*ji\^Vyy'Jx9^%2<r)Vyy 

i^XiS'SAbi-h, Ztlt,hyy'JXi'33, 34(0Y 
VAyiA MiWrn 14a 2:aLT>'^"•v F 2 2 fc 
lllKtC«^$il. y-A16n{4Eail6a&jlL 

<:7SB®tt>t-»T. lll!:ll2<7)P^i;H 1 a. lib 
<7im\i.3 uiaX\ ^ttl^JlgJgJilXl 0"cm-3. 
^lfcm2cOP'>x;l'£7)^PiJi;0. 7 5 Aimfc Ufc. ^ 
tz. i}-Y^)yy\Sn<7)mil)Jim. Yyy=JX^-f 
-fXJ4^TW=l OO/zm. L = 0. 4 //m t iSSt 
SPSMiSlOa<?5^tt?Jjii^{4. lXlO'7cm-3 

[0022101 (b) mBBLTSrfl^^SiH^S. N 
PNS<7)^h^yi^';^^l 2(4. ta!*c7)ft{tri:l^«. 
K 'J yi^iz^mt^m l<^hy y\/X9 3 3gS^t 
K^^yi4n3&>'3U^':5', V-X16n*< 
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x$-/:J', lll<7)P':?X;>H \a.ip<.-x\fzi-£h. Wl 
fia 1 7 a flE'^-X fc a- Y 0 y^t (r>fS^m& 
^il. mi<^P^:C)Ul 1 atfijgSPSS^lOat 
m2<0P'>X/H 1 b bX'B&^iXi. /t y H2 2tE 
S D-^-i^i^ma^tlht . ^c7)1>-->'J4ESa 1 4 a 
iJrjiLTHU'fyfcgfcO, H^'f>i£|fc«iSl4nt 
^liOP-^x/H lafccoiglSLT7'l'^:5'm'>'2:4t 

a. Hit>. igicoP'>x;n i aii^i^fsm&pmmmi 

10 0atS2c7)P'>x;H 1 b, ;«y-Klly:J^l 8n$-^ 

tiht. ^±ja5i;i7a{cmE*^±t. ^h^yi^';^ 
r?12<7K<.-X«EEA>-SMVBE5:Si.|,t, S^h^ 

yi^'x^ 1 2izmmA^mi. ^\yi'i'(omKi--^m. 
sD^-i^m^m^tzmhi^^j:\.^xoizx^. rtgs® 

[00231 :*^£0JgffiC0^fiiJi 1 7 ati, 

bti*). mi^p^j^jii 1 abtm^pmrnmioa 

20 tS2c7)P'>x;H 1 bfc-CJg^^ilS. fijg-gPMM 
^10amgli:m2«0P'>x;ma, llbtik 

I . (*-?T , ^mmji 1 7 a<7)gtn;fi^fif* t ll^<^ 
ln;ttt^?.?t«>tl4. P':?x;n itn-fx-m^uz^ 

mii7x*) m\.^mx'm&T^ t . mk. a- y u 
yi^izm^-t^m icoYy y-jx 9 3 3w-x'i^m. 

i^l6nfcXf-H'Jy:5^18ni:c7)iaii»4. 1 Ojumg 

30 X93\<r>^AX^>\s^<^h^b1i^X'%.^^k^ 
(M-fT^AX^mikX^h, tfz. %\bW.2<r>P^ 
x;H 1 a, 1 1 b<oiatc»^$n-&fijgSPa«i^l 
0 a{4, •>x;WB^-7X^yN*:5'-y$:^-ri,/;'{tt:' 

J;<, mv£W^iMkm!sthz.bfj:<j^m-h:ib 

ifX%h. 

[00241 m2<7)mmmm'\ m2ii^^(r)m2 

ISrSL. 1^0 (a) {4, t^mhyyi^X^ 3 iffiwrn 
mX\ |nI0 ( b ) J4 ( a ) £0A- A' BfBSr^^f . I5|0 

40 ( a ) {4. ^^<:o0s^^LTi-^&, ^m^<mm 
mmiiifmm.\i. ^^imwrnm^-tprnmi 
fmiQh i)\ a- Y 'J y ^^(cBss-r sftg h ^ y i^'x 
9<r>v-x\kb a- Y*jyyi8b coSfc<7)Ageg§ 
tLT<-^s^tfcv>T. micrm&mmbm^xh. bp 

*>, PSS«Mi^i 0 b{4. ^-'-h 1 5«o^:^r6itT 
ff=5r;y- H D y^f^ 1 8 ncomb^ l<7)h yyiPx^ 3 3 
b<mm^^ii^ f-V 1 5cO;^:firifiitl3c^S*' 
-Y^)y'/\8n(m.bm\(r)Yyyi^x9 33b(rm 
tc«4je«$ii^:v>, -e<7)fl!scolg|£{4, ^KTymSkmm 
50 tl^ttT'fc&. 02 (b) t^^ioC, Slcoh^y 
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i^'^ ^ 3 3 1 a- H U 1 8 n fc OfSO PSa«fS« 
10b o^^Ji, 7 -f -yU YWcm 1 9 coT^rtJg^^ 

r<02tw=5r^rrfii (02 ( a) T'te&:^rifii) S^/h$< 

Z.K\,zn\^. f-yrcO)atfi^«.:^|p) (E2 (a) t 

L. ±T^rifiltHi. ISl t^2cOP'>x;n 1 a. 1 1 
bt*<o^:*<-jTV^Sic7)<7). 

ffiSSPa^^lOacOlifc LTJi. ^Xtf3ju 

fi^i.{f lO/tmgjgfcLit. i<^)Sm. A:»jffig^^^ 

tm2ff)P^x.)Ul 1 a, 1 1 bOSfcJg^^ixSfiJi 

[0025] [® 3 ffmmmm^ msM. ^^(r>m 

3i^^L. nm (a) Ji, Nm.V=7y=Jx9 3i<r>^ 

WmZ\ ( b ) J± ( a ) tOA- A' Sfffii&^t-. PI 

0 ( a ) {±, wmmpn^'mLx^^h. ymm<m 

(o^ji/ummi 1 a, 1 1 hcomr>mit^m2m'&m 
«i&B£-rN'>x;i^2 5-cS)S^t:i3t^T, mi<mm<o 

m<ommttm^j:?>. N'>x;P2 5{iiii. m2(r>^x. 
/mmi 1 a, 1 1 h tmmmsrj:(r>x\ mtii^ mi 

c7)«>x;Hi«l 1 atjE«7)ESD^f-j/*tgAL7t^. 
-f-«0SWJ±N'^x;W2 5t;:#i&L3S*\ Nn/x;P2 5 
*»^>l^2<7)'>x;l^J^l 1 bA.{j^|j|f§^:V^. CliO/^ 
HlO>>x;l.Mi^l lat^LJtiE<7)ESD-9-- 
i^'Ji. PMS«1 0fcm2<^P>>xymb^fflLT;&' 

17c{i, IglcO'^X^PM^l latPSSSlOfcm 
2<7)P'>x;H 1 btX-m'^^tlh. S^aiTcO 

1 1 mx-mm-i x o tMv ^tstcm&T^ s . ts! 

315. ;<f- K 'J y ^ 1 8 n izmiSthm icOhyy'JX^ 
3 3<7)y-Xfe|Jt^^l 6 n t K 'J y:5^1 8 n fctO 
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1 0 

igpili. 1 OjLtin^-e3i-:.y;:t><7)*>\ 2|!^SO}gST' 
Jt. l|lfcll2<7)P>>x;H 1 a. 1 1 b<7)EltJg^$ 

asN'>x;i.2 5{i. [^^m^mj:>\^&bn~x 

S&itimx'X < . gJilSo;^r y r*<iii. I. ^ t 

10 [00 26] [mcoiatc^®] ®4{i*^B3<7)l|4 

l^^L. (a) NSh5:^i^'X:5'3 KO^ffi 
Wire. 1^0 (b) J± (a) OA- A' Bfffi?:^. US 
(a), (b) {±. ESyic^0^5«i6LT^^I>. ^ 
te<:0}^®«^f*^a{i. ll2^mS«i^^jK-rN'>x 
;l/26*\ ^-)^0y'/izm^ti>^hyyi^Xi^<7) 
y -X 1 6 n i: K 'J y 1 8 n t co|gfc:<o;?kSS:^ 
ixTi-^l>^.tfc^^t:, ll3<7)|lte<7)JgSlfcM^r-l.. BP 
N'?x;W2 6{i. >-'-M 5 nco^^ri6]i: 
20 Xf-H'Jy^l8ni7)ffltlll£7)h5>'i^'X^33t<^ 
Stm^n. y-h 1 5 n 

\i*jyyi8n<7mtmi<7)hyyi^x93 3tff)miz 
<ijgj£§it^:v\ -ecoffecomJi. m2<r>mM<mmt 
mkX'hh. 04 (b) {c^idt, mi(r>hyy'J 
X^/33b/f~V*Jy^l8ntcr>^cr>N^Ji)U2e 

^-f-^PHiKkKigcoTOcm^a-cv^i,. * 

Slffi«?gScOS^fefiiill 7d{i. Sl«P'>x;H 1 a 
t(SjiJSPaa«10ai:||2OP'>xyH Ih ti}^t^ 
=5:0. MiT-tfefiri&)tJgfi£$itig*St. IglcoP-^x 
30 ym a7t'ft*»^>^:0. M"C±T*-|{iJtJBjS$^i^ 

[0027] Lm5(r)mi&mm'\ msii^^^m^ms 
<nm<mm<7^ii^mm^zg^hi.mhyyi^x^> 3 

1 $r*L. (a) {J. Nmhyyi^Xi^ 3 laym 
mx. [BI0 ( b ) Ji ( a ) COA-A' frffiS:^. |5|0 

(a) ti. i^coESi^^B&L-cv^s. ^mm<mm 
40 <7)^«^sii. ig2#maffl«&^-rN'>x;i^i^ 

X^- K 'J >:J'l^lffl07 -f Ki!fl:ll 1 9 COT* 
-ei7>-3g^y-Xia)Sl6ffl{CO. 5/zmJ±;^iaiL 
Tm^ilT. V-X16nRX/U'^3L}U27i}<^yy 
HtS^^ixS^tfcUT. H3<0||ife<OJ^St^:5: 

I.. -ei7)fl!iioM^tt. m3cmi&(mmtmmTt)h, 

-If. W:Mxmi>zii\,->Xl¥?>Zt<r>X'^i>WL'\^'y:t./l' 

m±. ^mm(mmzm^^iTa-kxizxmt'> 
Tv^s. z</)tii!fymii)^^m4(/)mim<^xoi,z^x)u 



1 1 

[00281 \.%(><^mimm ae \Hifm^<mb 
(rm^mmsr^^Wimhh ns h ^ y ^ 3 

1^0 (b) »i (a) <7)A-A' BrffiS:*-r. US 

(a) a, mm<nmh^'-mvx:\^h . imumm. 

1 6 n t K »J 1 8 n t COSt<o;^iSS$itTV ^ 

[0029] mi<rmk<mm'\ mi\ti^mm%i 

iSrSU. (a) (i, l\m.yvyi/X9 3\(r)^m 
0T\ 1^0 ( b ) {i ( a ) COA-A' SfffiSr^-T. 1^0 

(a) li. wm<nm:k%^vzy.^h. ^^fmmm. 
T'tt, i]'-Y^)yy\2,n\iz^th^m.Vvyiyx^ 

toy-M 5 n i: y-X 1 6 n t i&^^y KtS^LISl 
t -ri. . St . H y y ^ 1 8 n tBS^-f & ffill 

h 7 y XX ^ o K p >f y 1 4 n coT:fr tc^ 2 « 

«affl«?r«-rN'>xyl'2 9*MJLtIn^0^S•Cm$^^.T 
V^l.. *llteiDJg®tJ:l.i:. N^xyP2 9fHt*t:t 
^Vyy'yX^M^ /h$^rrw^^^'>ymcx:^ 

LTil<, ;y-K'Jyi^tigS«L^rV^feSh7y>''x^' 

li^-vo yy{zmtt&^mhyy=jxisfi'09kmm 

[0030] im8<7m&<mm] msn^mmt^s 
cr)mkmm<r>^w^iz^hi, ns h 7 y xx 3 

l^^L, 1^0 (a) ti, Nab7yyX^'3lco« 
mZ\ 1^0 (b) tt (a) (OA- A' BfffiSr^-r. 110 
(a) Ji. ieSSc^S^Sr^B&LTV^S. *llifeco?gffi 

ig2««sffl«^js-rN'>x/P3 0 
;<f-Fuyj5^ti??g-rsffiah^yvx^c7)K^>f 
yi4i?DT:frfc«o;^iEa$^iTv^i.*fcfcir^T. ll7«o 

[0031] mi. 3. 5. 7. 9<mmcommx-ii. 
/f- K 'J yyi,zfsntt?> h y yi^x^tii-^<rm(r> hyy 

^y vx^'«o<-xmfi5r^< -n-i^iifes i t izm 

@U ;<r-Kliy^tfi^h7yi^'X:?c7)SSI^;»;§^< 
t < ;<r - H 'J y ^^tHJ^T S h 7 y i/'x (or 

^ ymm(^mm<om^mi:X^ < th 

tzihOi^rnkz^^-^XW^-X^^h . 
[00 32] 1^2, 4, 6, SiOHMtOJgffiftt, mi 
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1 2 

\.>'XtE^<r)^^a)?t.{zWm.Ltz<r>x\ xt y7-A'»y^a 
oa<3rysi^:^rfc*-07 -yf-r yrsi^^iii 

'/^Tyr<rm±.imtthif'-Y')y'/\i. Hu>f 

m«c7)^s*»^>2«ss[^?i t^<}^t x<rfmmi 

[0033] {.m9ff)m^mm^ m9\t^m\fr)m9 
10 <rmi.mm.<m^wm.mhtnmvyy'jx93 

iSrS^L. 110 (a) NSh^yi^'XrJ'S lOTffl 
0t\ 110 ( b ) liE S D1?--i;«^J/7 y Kt»« 

V u y^i 8 n tBi«-r2.fisa h ^yi^'x^oy-x i 

6nfcy-M 5nt^^7yHGNDt«^L, 

H U y^^ 1 8 n fclK^ L^rV h 7 yVX^ 
(ny-VlSnir^Jj^^-yyrmzW^^^X^^h, 
*SQ|cOJg®t i S fc . H y y^^ 1 8 n tl^-f^. 

«a h 7 y yx co^ y ^t-^wMi^^:?'^ y nrnfitis 

=SrO. ;<?-H'Jy^l8ntcollgKESI**/jN§<ht. 

^ ^cx-^ -y r^N' y as ^ t *>'t*# s . 

[0034] 09 (b) S-#B3L-C. 3fs^cOJgSOf^ 

A-tSfc, §a;&>y7-'jy:5^-Cir'-hSE&!»J±#Lf-v 
y:?-;p^*>'Ku^y*»^>y-x{ccgii&. -e^M*. 
m^m't'L. P-^x^KO^^fifiu&i^jNi^i^J^ai. 
-^u^^y^ y«ggfc y 4^;i/m^fc <m)Hfix^ y 
30 r^N'-y^J'fcAl.fltliAL, fi^h^y^'X^'ti, 85« 
$fLTLia (09 (b) ®) . 
[0035] CcOJ^. !^{^aj;']|!|tor«JA.y7rtL 
Tf OfflSfll) ^liVy y~Jx9<r>y- v iwm\iz^ 
•ti>zkx\ SJi$fLitai:^jA.y7T • hyyi^xi^ff) 
mfi*>:*c#<^'). ^^'^d^-7tW^tAI.^«. K 

m-rhm<r>}-yyi^'x9ion<. xi-y-r^i-yinzA 

•5 1 < < . ^<y 7 r««tJ>SI?S«-rS h y y'JX9i)< 

xi-yrj^yi'izxi. iiffiztx-m^hf^c^Vyy 

i^X^<r)ESD^-i/izm-l^m}f^t iXcOX-h-y 

jSfflUwISmcfcl^T. SE*10 00V (MILSfS) 
T'$)ofcE S DHE*J4 0 0 OViZHSLW^tL. 

[0036] ULh. *^5-?-c7)iffig^:||SS<7)^@{ca 

mm(om^iz<DMzm^^tihi><DX'^j:< . ±sm^<r> 
St. ^m(omnz^tii&, 

[0037] 

50 [%HB<7)S!,^]4:||HBcoi|^«^BtJ:^i«f, fisah7 



(8 

1 3 

J: 0 P xyuo^^fifii^:*: 1= < -tS c: i: **T'^ S 

imi]^m(ommmi^^wmm.T. (a) 

Ji¥ffi0. (b)l±A-A' BfBBH. (c){i^|5igS 
[H2]*||HB<7)||iS}g®?rS-r*#i*SIST\ (a) 10 

{i¥M0. (b){iA-A' mm^^-r, 

[031 *lffiHcO||i»BJS^^i-^flsSaT% ( a ) 
{i^fflS, (b) J±A-A' BMS-S^-r. 

[®4 1 ^m<r>mmmi^-t^f¥mm.x\ ( a > 

J±¥ffiS. (b) tiA-A' BfiSH^*-r. 
[05] *ll#oliiigg®^^-r^flcSgMT\ ( a ) 
li^mm. (b) tiA-A- BrBii0^^-r. 

[061 ^m<r>mmmi^i-^i¥^x\ ( a > 

{±¥ffi0. (b) J±A-A' BrMSr^-t. 

mi^^mmmmmir^t^i^mi-c. (a) 20 

I±¥ffl0, (b) {±A-A' BrM^*^. 

[081 :^mM<r>mmmi:^t^t¥mm.x\ ( a ) 

{i¥ffi0, (b) {iA-A- BfiiiH^^-r. 

[09 1 *jMBcofficoiiieB®^^-r^i*c^a-c. 

( a ) J±Tffi0, ( b ) {iE S DV-i^9^yy > H 
[01O]ls!*<O^t(tgmc7)¥lB0^*L. (a){i 

[0H101Oco(a). (b) fcitiS^S^flcil 30 
a^omSSH, (c) « (b) <7)-g5?rai:ft>'N''y7ri:L 

[0123t^*cO^«£gM£O(a)liBriS0, (b) 

(IE s Dv-i^'mm^yyy Htjsc^siw^^? 7^ 

[flF^oiiBB] 
1 0 pmms. 
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10a. 10b fii!SPSa«S« 

1 1 P7x;P 

1 la ||l<^)P'>i;Ma« 

lib m2<^p^j:jimm 

I 1 n NSh^y^-'X:^ ■ ^x/imm 

I I p PSh^yi^'x^ • n/x^i^s 

1 1 c 

12 ^h^yi^'xi' 

1 3 

14a HU-fyS^l 

14c aU^^ 

14n NSh^y^-'X^'HU-f 

14p Pah^>'vX^'KP-<>^tS[mJS 

15n J^mhyyi^Xify-hW& 

15p PSh^yi^'X^'y-hmffi 

16a V-XSJSM 

16c X S -/ ^' 

I6n NSh^y^-'x^y-xtetit®^ 

i6p PMhyyi^x^v-xmrnm 

17a~17h S^jHJi (Pn^xyUgfii) 

i8n Nmhyyi^xi^^-\i>jyif 

18p PSh7y>''Xi';>5f-H'jy7' 
19 7-f-;Phmii 

2 0 v-x /f-v^jymm 

2 2 >'t-/K 

25 S2^^<oa«S« (N-^x/W) (7n-x-f 

26 ll2««ffi«oa«S«(N'>x;l-) (70-x-f 

2 7 ll2«^c7)S1Sffl« (N-^x/W) 

28 m2mmm.(7mmm(^^a:)U) 

29 m2m^<mm.m(f^^^>u) 

30 ll2^aMoa«®^ (N'>x;W) 

31 NMhyyi^Xi^ 

3 2 Pm.Vyyi^X9 

3 3 K 'J yy^'m-fhm^ Vyyvx^ 

34 ;<f-K'jy^'fcKfifL^<,^«gSh7yi^'X:? 



(9) 



1-274404 




(10) 



1-274404 





[07] [H8] 





(11) 



^¥1 1-274404 



[glO] 




CLIPPEDIMAGE= JP411274404A 



PAT-NO: JP411274404A 

DOCUMENT-IDENTIFIER: JP 1 1274404 A 

TITLE: SEMICONDUCTOR DEVICE 

PUBN-DATE: Octobers, 1999 

INVENTOR-INFORMATION: 

NAME COUNTRY 

HIRATA, MORIHISA N/A 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

NEC CORP N/A 

APPL-NO: JP1 00751 79 

APPL-DATE: March 24, 1998 

INT-CL (IPC): H01L027/04;H01L021/822 

ABSTRACT: 

PROBLEM TO BE SOLVED: To attain protection transistors suitable for a 
micronized semiconductor device by a method wherein either a second 
conductive 

type region or a low concentration first conductive type region having lower 
impurity concentration than a well region is arranged between a guard ring and 
a source and drain region. 

SOLUTION: A second P well 1 1b region is formed around the periphery of a first 
P well 11a and spaced at a predetermined interval, and a guard ring 18n 
comprising a P+ diffusion region in a region of the second P well 1 1b is formed 
so as to enclose transistors 33, 34. A low concentration P type region IQa 
having lower impurity concentration than a P well 1 1 remains beneath a field 
oxide film 19 inside the guard ring 18n. A drain 14n of the transistor 33 
adjacent to the guard ring 1 8n and the transistor 34 unadjacent to the guard 
ring 18n is connected to a pad 22 and an inner circuit via a wiring layer 14a, 
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